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1. Executive Summary 
The cooperative research and development agreement (CRADA) between the U.S. Army Tank 
Automotive Research Development and Engineering Center (TARDEC) Blast Mitigation Program and the 
Michigan Chapter of the National Defense Industrial Association (NDIA) was created based on the desire 
of both parties to collaborate to develop a practical and useable set of Blast Mitigation Program (BMP) 
design guidelines and standards.  The intent of this effort is to allow industry, in a non-competitive 
environment, an opportunity to exchange information and collaborate with TARDEC as a practical and 
usable set of Occupant-Centric design guidelines and standards for accommodation, operability, and 
underbody blast force protection to achieve a reduction in Soldier injuries are being developed.  The 
overall purpose of the working group was to provide a forum to exchange information between the 
TARDEC Blast Mitigation team and its industry partners.  The effort focused on the following topics:  
Occupant-Centric Design Philosophy and Terms, Test Procedures, Performance Specifications, and 
Military Standard. 

The objective of this report is to document the Blast Mitigation Program and the National Defense 
Industrial Association (NDIA) Michigan (MI) Cooperative Research and Development Agreement 
(CRADA) activities and accomplishments from October 2014 through July 2017.   

Prior to and during the project kickoff meeting on 22-October-2014 TARDEC G2, Security, was consulted 
regarding information sharing with the NDIA-MI through the CRADA agreement (Appendix A).  At that 
time, the decision was to share all information in this forum at the “for Public Release” level.  

During the three year period, the working group held 11 information exchange meetings where 2 briefs 
were presented and discussed.  The NDIA-MI provided industry feedback on meeting topics.  This work 
enabled the publications in ASSIST of 6 Military performance specification and 1 Military Standard. 

• MIL-PRF-32518, Interior Head Impact Protection for Use in U.S. Army Military Vehicle Interiors 
[1] 

• MIL-PRF-32548, Occupant Seat Belt Restraints for Use in U.S. Military Ground Vehicles [2] 
• MIL-PRF-32558, Blast Sensing and Blast Data Recording Systems for Use in U.S. Military Ground 

Vehicles [3] 
• MIL-PRF-32563, Energy-Attenuating (EA) Seat Systems for Use in U.S. Military Ground Vehicles 

[4] 
• MIL-PRF-32564, U.S. Army Ground Vehicle Energy Attenuation (EA) Steering Subsystems [5] 
• MIL-PRF-32566, Energy-Attenuating Floor Mats for Use in U.S. Military Ground Vehicles [6] 
• MIL-STD-3058, Occupant-Centric Protection for Military Ground Vehicles [7] 

ASSIST is a web site used by standardization management activities to develop, coordinate, distribute, 
and manage defense and federal specifications and standards.   
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2. Introduction 

2.1 Background 
The cooperative research and development agreement (CRADA) between the U.S. Army Tank 
Automotive Research Development and Engineering Center (TARDEC) Blast Mitigation Program and the 
Michigan Chapter of the National Defense Industrial Association (NDIA) was created based on the desire 
of both parties to collaborate to develop a practical and useable set of Blast Mitigation Program (BMP) 
design guidelines and standards.  

The Michigan Chapter of the NDIA charter is to provide a legal and ethical forum for the interchange of 
ideas between the government and industry to resolve industrial problems of joint concern. Currently 
the Michigan Chapter has more than 3,000 members representing government, military, and industry. 
The majority of large businesses that support the Michigan defense community are Corporate Members 
of NDIA. The Michigan Chapter is involved in a myriad of different activities that support all branches of 
the armed forces, local, state, and federal government, as well as the corporate entities that support our 
Warfighters, first responders, and patriotic Americans. The intent of the NDIA working group is to be an 
open forum for participation and sharing of information regarding the Blast Mitigation Program. NDIA, 
through its industry interactions, forums and website, will communicate the opportunity and procedures 
to participate in the working group regarding the BM Program. 

TARDEC’S focus on the overarching blast mitigation program was to design, develop, demonstrate, and 
document an occupant-centric ground vehicle design philosophy that improves vehicle survivability as 
well as occupant protection by mitigating Soldier injuries due to underbody blast, crash, and rollover 
events as well as design to accommodate the central Soldier population. Currently, there is not a DoD 
standard to aid acquisition program managers and defense military vehicle manufacturers in the design 
and development of a survivable occupant-centric ground vehicle. The TARDEC Blast Mitigation Program 
developed standardized documents that identify requirements to design a military vehicle that is 
Occupant-Centric and considers mounted force protection, operational safety, and Soldier 
accommodation during design phases. During this effort, the blast mitigation team was primarily 
focusing on protecting the occupant during an underbody blast event and accommodating the entire 
soldier population. 

The CRADA occurred over a period of three years, beginning in October of 2014, and concluding in June 
of 2017. The signed agreement is shown in Appendix A. 

2.2 Scope 
The intent of this effort is to allow industry, in a non-competitive environment, an opportunity to 
exchange information and collaborate with TARDEC as a practical and usable set of Occupant-Centric 
design guidelines and standards for accommodation, operability, and underbody blast force protection 
to achieve a reduction in Soldier injuries are being developed.  The overall purpose of the working group 
was to provide a forum to exchange information between the TARDEC Blast Mitigation team and its 
industry partners. TARDEC provided documents, draft standards, draft specifications, and related 
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artifacts for which review by the NDIA-MI working group was requested to review and provide feedback. 
As necessary, TARDEC was to provide a response to the NDIA-MI.  The effort focused on the following 
topics:  occupant-centric design philosophy and terms, test procedures, performance specifications, and 
Military standard. 

2.3 Objective 
The objective of this report is to document the Blast Mitigation Program and the National Defense 
Industrial Association (NDIA) Michigan (MI) Cooperative Research and Development Agreement 
(CRADA) activities and accomplishments from October 2014 through July 2017. 

2.4 Limitations 
Prior to and during the project kickoff meeting on 22-October-2014 TARDEC G2, Security, was consulted 
regarding information sharing with the NDIA-MI through the CRADA agreement (Appendix A).  At that 
time, the decision was to share all information in this forum at the “for Public Release” level.  
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3. Activities and Accomplishments 
This section presents the Blast Mitigation Program and the National Defense Industrial Association 
(NDIA) Michigan (MI) Cooperative Research and Development Agreement (CRADA) activities and 
accomplishments from October 2014 through July 2017.  During the three year period, the working 
group held 11 information exchange meetings where 20 briefs were presented and discussed. 

The initial kick-off meeting was held at TARDEC in Warren Michigan on October 22, 2014.  The NDIA-MI 
presented an overview of their organization.  TARDEC Ground System Survivability presented a TARDEC 
overview, the 30-year strategy, a GSS overview, the Combat Vehicle Prototype (CVP) program, a CRADA 
overview, and the first CRADA information exchange topic “Occupant-Centric Design:  Boundary 
Manikins and Accommodation Models.”  Representation from NDIA-MI included the president, CRADA 
Point of Contact (POC)/Facilitator, and Board Member as well as industry representation from Oshkosh 
Defense, GDLS, BAE Systems, Navistar Defense, and AM General, 

The 10 meetings that followed were coordinated by TARDEC and the NDIA-MI working group. The 
meeting topic as well as date and location follow. 

• Occupant-Centric Definitions and Philosophy on 10-December-2014  at TARDEC – Warren, MI 
• Quantifying Disaccommodation on 11-March-2015 at TARDEC – Warren, MI 
• Restraint Systems on 19-August-2015 at TARDEC – Warren, MI  
• Seat Systems and Head Impact Protection on 28-October-2015 at TARDEC – Warren, MI 
• Seat Analysis Data Review and Laboratory Overview and Tour on 20-January-2016 at TARDEC 

Occupant Protection Laboratory – Selfridge Air National Guard Base, Harrison Township, MI 
• Occupant-Centric Platform Technology-Enabled Capability Demonstration (OCP TECD) Concept 

for Advanced Military Explosion-mitigating Land demonstrator (CAMEL) Overview on 30-March-
2016 at Pratt and Miller Engineering (PME) Facilities – New Hudson, MI 

• Performance Specifications (Blast Sensing and Blast Data Recording Systems & Occupant 
Restraints) on 12-October-2016 at BAE Systems – Sterling Heights, MI 

• Performance Specifications (Floor Mats, Seat Systems, and Steering Systems) on 7-December-
2016 at Navistar Defense – Madison Heights, MI 

• Military Standard, MIL-STD-3058, Occupant Centric Protection for Military Ground Vehicles on 
22-March-2017 at General Dynamics Land Systems (GDLS) – Sterling Heights, MI 

• CRADA Accomplishments and Closing Meeting on 29-June-2017 – Virtual via telecom and 
Defense Collaboration System (DCS) 
 

The list of 20 briefs by title and presenter are found below. 

1) NDIA-MI and TARDEC BMP CRADA Overview – Wodzinski, OPSEC #25849 

2) TARDEC Overview and 30 Year Strategy – Germundson, OPSEC #25848 
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3) GSS, OCP and CVP Program Overview – Kott, OPSEC #25851 

4) OC Design – Boundary Manikins and Accommodation Models – Zielinski, OPSEC #25850 

5) Occupant-Centric Definitions and Philosophy – Wodzinski, OPSEC #26056 

6) Quantifying Disaccommodation – Reed, OPSEC #26407 

7) The Effects of Soldier Gear Encumbrance on restraints in a Frontal Crash Environment – 
Karwaczynski, OPSEC #27096 

8) Optimal Restraints System Routing Procedures for Restraint System Development – 
Karwaczynski, OPSEC #26832 

9) The Seated Soldier Study-Posture and Body Shape in Vehicle Seats – Reed, OPSEC #24403 

10) Utilizing Shape Modeling Techniques for Automotive and Military Seats – Litrichin, OPSEC 
#26899 

11) Interior Head Impact Protective Components and Materials for use in US Army Vehicles – Klima, 
et al.  OPSEC #26831 

12) Blast Mitigation Seat Analysis-Drop Tower Data Review – Bosch, et al., GVSETS 

13) CAMEL Overview – Korson, OPSEC #27697 

14) Overview of MIL-PRF-32558, Vehicle Blast Data Recorder – Pakenas, OPSEC #28545 

15) Overview of MIL-PRF-32548, Restraints – Staniak, OPSEC #28490 

16) Overview of MIL-PRF-32566, Floor Mats – Halstead, OPSEC #28691 

17) Overview of MIL-PRF-32563, Seats – Litrichin, OPSEC #28690 

18) Overview of MIL-PRF-32564, Steering – Bolton, OPSEC #28687 

19) MIL-STD-3058, Occupant Centric Protection for Military Ground Vehicles – Wodzinski, et al., 
OPSEC #28773 

20) TARDEC BMP NDIA-MI CRADA Closing Meeting – Wodzinski, OPSEC #29294 

The NDIA-MI provided industry feedback on 11 topics:  Boundary Manikins and Accommodation Models 
Feedback (8-December-2014), Occupant-Centric Design and Philosophy (6-March-2015), CRADA 
Agreement (6-March-2015), Occupant Restraints Testing (26-October-2015), Performance Specification 
Interpretation (12-October-2016), MIL-PRF-32548 and MIL-PRF-32558 (2-December-2016), and MIL-PRF-
32563, MIL-PRF-32564 and MIL-PRF-32566 (3-March-2017). 
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The efforts of the working group led to the publication of six performance specifications and one 
Military Standard on ASSIST.  

• Interior Head Impact Protection for Use in U.S. Army Military Vehicle Interiors, MIL-PRF-32518, 
24-August-2015 [1] 

• Occupant Seat Belt Restraints for Use in U.S. Military Ground Vehicles, MIL-PRF-32548, 13-June-
2016 [2] 

• Blast Sensing and Blast Data Recording Systems for Use in U.S. Military Ground Vehicles, MIL-
PRF-32558, 6-September-2016 [3] 

• Energy-Attenuating (EA) Seat Systems for Use in U.S. Military Ground Vehicles, MIL-PRF-32563, 
7-October-2016 [4] 

• U.S. Army Ground Vehicle Energy Attenuation (EA) Steering Subsystems, MIL-PRF-32564, 7-
October-2016 [5] 

• Energy-Attenuating Floor Mats for Use in U.S. Military Ground Vehicles, MIL-PRF-32566, 22-
November-2016 [6] 

• Occupant-Centric Protection for Military Ground Vehicles, MIL-STD-3058, 4-May-2017 [7] 

ASSIST is a web site used by standardization management activities to develop, coordinate, distribute, 
and manage defense and federal specifications and standards.  ASSIST Link:  http://quicksearch.dla 

 

  

http://quicksearch.dla/
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4. Conclusions  
The objective of this report was to document the Blast Mitigation Program and the National Defense 
Industrial Association (NDIA) Michigan (MI) Cooperative Research and Development Agreement 
(CRADA) activities and accomplishments from October 2014 through July 2017.  During the three year 
period, the working group held 11 information exchange meetings where 20 briefs were presented and 
discussed.  The NDIA-MI provided industry feedback on meeting topics.  This work enabled the 
publications of 6 Military performance specification and 1 Military Standard. 

The closing meeting was held virtually on 29-June-2017 where the TARDEC BMP and NDIA-MI CRADA 
activities and accomplishments were briefed.  A TARDEC CRADA Close-Out Form was prepared and 
submitted to the TARDEC Defense Industry Liaison. 
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6. Definitions 
 

Occupant-Centric: Designing Military vehicles around the occupant requirements for accommodation, 
operability, and underbody blast force protection to achieve a reduction in Soldier injuries. 
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8. Appendix A: TARDEC Blast Mitigation Program and NDIA-MI 
CRADA 

This CRADA was signed and placed into effect on July 11, 2014. 
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